Modulation of cyclic guanosine monophosphate production during Escherichia coli septic shock.
Endotoxin and other bacterial products induce the release of mediators which alter the circulation and cellular metabolism. Recent evidence suggests nitric oxide (NO) is one such mediator. The proposed mechanism by which NO produces hypotension is the activation of guanylate cyclase with subsequent biosynthesis of 3':5' cyclic guanosine monophosphate (cGMP). We studied the production of cGMP during Escherichia coli-induced septic shock in two experiments; the first with sepsis alone and the second using NG-monomethyl-L-arginine (L-NMMA), a competitive inhibitor of nitric oxide synthase. Animals in both experiments experienced significant bacteremia (P < 0.05), endotoxemia (P < 0.05), and lactic acidosis (P < 0.03). Mean arterial blood pressure decreased (P < 0.03) and heart rate increased (P < 0.05) within both groups but did not differ between groups. A significant increase in the production of circulating whole blood cGMP occurred at 3-5 h (P < 0.03). There was significantly less cGMP produced by the L-NMMA-treated animals (P < 0.01). These results demonstrate an elevation in cGMP during septic shock which is attenuated by the addition of L-NMMA. This suggests that NO may be present during gram-negative septic shock and its effects mediated through cGMP.